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Activation of Toll-Like Receptor 5 Immune Signaling by HMGB1 Nabanita Das, Varun Dewan, Hang Hubert Yin. Chemistry and Biochemistry, University of Colorado Boulder, Boulder, CO, USA. Human High Mobility Group Box-1 (HMGB-1) is an ubiquitously expressed nuclear protein which primarily functions as an architectural chromatin binding factor that binds to DNA in a structure specific manner. Recently, it has been linked to the pathogenesis of several inflammatory diseases regulating the innate immune system by two specific toll-like receptors (TLRs) such as TLR2 and TLR4. Here we present human HMGB-1 as an inflammatory regulator for TLR5 in immune signaling. The binding modes between these two proteins were demonstrated by a variety of cellular, biophysical and structural studies. The cellular assays revealed that HMGB1/TLR5 interaction invokes an elevation of downstream pro-inflammatory cytokines such as tumor necrosis factor-a, internuclein-8 (IL-8) which are critical in MyD88 dependant inflammatory pathways. Flourescence anisotropy assays revealed the binding constant (Kd) of 2.2uM between these two proteins with a further validation of interaction sites by solution NMR spectroscopy. For NMR structural studies 15N, 13C uniform labeled full length and tailless HMGB1 proteins was expressed and purified from E.coli BL21(DE3)pLysS cells and the 2D HSQC spectra were used for backbone and side chain residue chemical shift mapping from previously published spectra. Change in chemical shifts showed the direct molecular interactions between the acidic tail of HMGB1with the extracellular domain of TLR5 in physiological conditions. Thus, our studies not only provide compelling new insights into the TLR5 signal transduction by HMGB1 but also open the avenue of future therapeutic development.
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Destabilizing Effect of Caspase-9 Association with Apoptosome jamshid davoodi, Sanaz Naderi, Mahboobeh Kheikhah, Najmeh Ajili, Faezeh Attaran, Somaye Sadeghzadeh. University of Tehran, Tehran, Iran, Islamic Republic of. Intrinsic pathway of Apoptosis is initiated by the release of cytochrome C from mitochondria leading to the formation of a mega Dalton complex called apoptosome. Apoptosome, which consists of seven molecules of Apaf-1, serves as a platform for the oligomerization and activation of procaspase-9. Procaspase-9 is autoprocessed to caspase-9 in order to activate the executioner caspases. The exact number of caspase-9 molecules that can associate with apoptosome is a matter of controversy. In addition, it is not known if the processing of procaspase-9 to caspase-9 alters the stability of apoptosome. This is important because the duration of apoptosome signaling is dependent upon this factor. Consequently, we have investigated the apoptosome with respect to stoichiometry of caspase-9 and apaf-1 proteins, the effect of ionic strength on apoptosome activity, and the stability of the complex along with its components. The optimum ratio of caspase-9 molecules per apoptosome complex was determined as 3.3, although caspase-9 activity was increased up to one to one ratio of caspase-9 to apaf-1. Increase in ionic strength resulted in reduced caspase-9 activity perhaps due to interference of salt with electrostatic interactions of the enzyme with the substrate. Thermal inactivation kinetics experiments showed that both Apaf-1 and caspase-9 are more stable than the complex of the two. It further showed that the inactivation of caspase-9 is a unimolecular process due to irreversible loss of the conformation while the inactivation of apaf-1 is due to intermolecular interactions. Interestingly, apoptosome in the presence of procaspase-9 was observed to be more stable than in the presence of caspase-9. Based on this study we hypothesize that the cleavage of procaspase-9 occurs to destabilize the apoptosome complex in order to limit the duration of the death signal. Thioflavin T (ThT) is a proven tool to detect and study of the amyloid fibrils that frequently accompany the development of serious human diseases, including Alzheimer's, Parkinson's, prion, and more than 25 other diseases. Obviously, the success of ThT use for investigation of fibrils largely depends on the correct understanding of its photophysical properties and mechanism of interaction with amyloid fibrils. Using the specially elaborated approach for recoded fluorescence intensity correction on the primary and secondary inner filter effects and spectrofluorimeter with the horizontal slits we for the first time observed the fluorescence band with a maximum at 570 nm for ThT aqueous solutions with high concentrations and proved that this band can be attributed to dye excimers. We showed that ThT excimer fluorescence spectrum has nothing in common with the fluorescence of ThT incorporated into amyloid fibrils, which has maximum at about 490 nm. Furthermore we proved that the increase in the ThT fluorescence intensity when the dye binds to amyloid fibrils can be explained only by the molecular rotor nature of ThT. Thus, we concluded that there is no basis to suggest that the fluorescence of ThT bound to fibrils is caused by its excimers. This work was supported in part by grant 14-08-90024_Bel (K.K.T.), 13-04-02068 (A.I.S.) from the Russian Foundation of Basic Research, the Program ''Molecular and Cell Biology'' of the Russian Academy of Sciences, and RF President fellowship SP-1982 SP- .2015 .
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1087-Pos Board B64 Structural Transitions in Unmodified and Pyroglutamylated Amyloid b
Peptides upon Hydration by Water Vapor Greg Goldblatt 1 , Jason O. Matos 1,2 , Suren A. Tatulian 1 . 1 Physics, University of Central Florida, Orlando, FL, USA, 2 Graduate Program in Biochemistry and Biophysics, Brandeis University, Waltham, MA, USA. The amyloid b (Ab) peptide undergoes aggregation and concomitant a-helix to b-sheet structural transition that contribute to Alzheimer's disease. The early oligomers composed of structural intermediates of Ab appear to exert the major cytotoxic effect, so their characterization is key to understanding the mechanism of Ab toxicity. Also, N-terminally truncated and pyroglutamylated Ab (AbpE) is hypertoxic. To monitor the structural transitions in Ab and AbpE upon hydration, we have devised a method where the peptide samples, dried from hexafluoroisopropanol on an FTIR window, are exposed to water (D2O) vapor and the structural changes are recorded by FTIR spectroscopy. The individual structures of the peptides combined together were resolved by using unlabeled AbpE and 13C-labeled Ab. To identify the mutual structural effects of Ab and AbpE, the two peptides were a) deposited on opposite sides of a window and b) combined together on another window mounted at right angle on a rotatable sample holder. The difference spectra of these samples, measured under similar water vapor conditions by shuffling the holder, revealed the structural consequences of physical interactions of the peptides.
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